Activation of adipocyte adenylate cyclase by protein kinase C.
Adenylate cyclase activity in purified rat adipocyte membranes is stimulated by the calcium- and phospholipid-dependent enzyme protein kinase C. Over the concentration range of 100-1000 milliunits/ml, both highly purified (approximately 3000 units/mg of protein) protein kinase C from rat brain and partially purified (14 units/mg of protein) protein kinase C from guinea pig pancreas stimulate cyclase activity. The actions of both protein kinase C preparations on adenylate cyclase activity are dependent on added calcium, which is effective at concentrations less than 10 microM. Exogenous phospholipids are not required for stimulation of adenylate cyclase by protein kinase C; but, under typical cyclase assay conditions, the adipocyte membranes satisfy the lipid requirement for protein kinase C phosphorylation of histone. The tumor-promoting phorbol ester 12-O-tetradecanoylphorbol-13-acetate enhances the kinase action on cyclase, and the phorbol ester is effective at concentrations equimolar with the kinase (less than 10 nM). With the brain protein kinase C, 12-O-tetradecanoylphorbol-13-acetate effects are especially evident at limiting calcium concentrations. Inhibitors of protein kinase C activity, such as chlorpromazine, palmitoylcarnitine, and polymyxin B, inhibit selectively that adenylate cyclase activity which is stimulated by protein kinase C plus calcium. It is concluded that protein kinase C acts directly on the adipocyte adenylate cyclase system.